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Abstract 
In current century, cities face rapidly evolving challenges, including climate change, resource shortages, population growth 
and urbanization, and financial pressures. Biophilic urbanism is an emerging design principle capable of considering the 
multidimensional and interdependent complexities of urban systems and infrastructure, which through the use of natural 
design features, can meet society’s inherent need for contact with nature, and assist efforts to respond to these growing 
challenges. The purpose of this research is assessment Biophilic criteria in Iran metropolitan. In this research has been 
mentioned five criteria and 15 patterns. The quantitative and qualitative methods has been used. Data collection methods 
are observation and questionnaire. Also, has been used AHP method in order to comparison between criteria and patterns. 
Findings show the most important criteria is biodiversity in order to achieving Biophilic neighborhood. Other principles 
are bio mimicry, prospect, and the sense of playfulness, enigmatic. 
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1. Introduction 
There are some urban problems in current century such as in creasing population, increasing demand for energy 
consumption, air pollution and etc. due to these problems, it is necessary that are some factors to support the clean, 
sustainable and renewable energy [1]. Within this complex and multidisciplinary problem context, sustainable 
movement and other proposed approach such as new urbanism, green city, walk-able city, healthy city, efforts are 
required to find rapid and transformational solutions [2, 3]. The literature on neighborhood planning movement are 
namely garden city, neighborhood unite, modernism, neo traditional planning and eco-urbanism [4].  
At first, Ebenezer Howard is widely known as person who started the new way utopian thinking. His utopia is garden 
city [5]. In continue, Clarence Perry, offered the neighborhood unite as instrument for addressing social problems such 
as alienation, youth delinquency through enhancing the physical design of community [6-8]. At finally, the end of 20 
century, has been a global diffusion of initiatives that attempt to integrate sustainability principles in to neighborhood 
development. 
In 1970, sustainable development is proposed by Brantland commission. Sustainable urbanism are urban design with 
nature and creating better communities. Sustainable urbanism , on the other hand , is more focused on designing on 
communities that are walk able and transit- served so that people with prefer to meet their daily need to foot .  
One of the sustainable urbanism is green urbanism. Propose of green and sustainable urbanism are urban design with 
nature and creating better communities. In current years, in order to achieving sustainable development is Biophilic 
architecture and design.  Biophilic approach believed that human need daily contact with nature to be productive and 
healthy, that contact with nature informs human evolved as part of winder nature [9, 10]. Biophilia thesis or Biophilic 
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urbanism attempt the incorporation of international natural design feature across cities, neighborhood and building [10]. 
Biophilic approach or Biophilic urbanism focuses how cities should be designed based on natural features from 
international level to individual level [11]. There are some factors observed globally in cities that have integrated nature 
within their built environment [12, 13]. Biophilic neighborhood are designed by various traditional factors such as 
gardening, vegetation cover and etc. [10]. 
The Context for the Consideration of Biophilic urbanism in this paper is that the population of most major Iranian 
cities (Mashhad metropolitan in this research) is anticipated to grow rapidly over the next several decades. The purpose 
of this paper is to consider how Biophilic urbanism complements improve approaches for the built environment in Iran. 
On the other hand, this study attempt create city that integrate in to nature. Urban nature – also referred to as urban 
greening and green infrastructure – has increasingly been considered from many perspectives to address challenges such 
as population pressures, climate change and resource shortages. Within this context, the authors highlight how “Biophilic 
urbanism” complements and may enhance approaches and efforts for urban greening. 
On the other hand, Pollution (air, water, soil, etc.), waste management, and biodiversity depletion are the most 
important environmental problems of metropolitan of Iran city such as Mashhad. This paper considers the Biophilic 
urbanism as a complementary approach alongside the other strategies and plans to promote the environmental 
sustainability in Mashhad city. On the other hand, due to there isn’t Biophilic urbanism as a new approach between 
Iranian metropolitan, so this research is innovative.  
2. Material and Methods 
This article explores the impact of Biophilic design on urban neighborhood, with special focus on the role of nature 
as part of society. An extensive literature review on Biophilic design was done to identify Biophilic design components 
[14]. The research method is "analytical- descriptive". The purpose of study is to review and prioritize Biophilic 
architecture patterns in design to achieve sustainable neighborhood. In this research has been used both of qualitative 
and quantitative methods. At first section was studied literature in order to achieving list of Biophilic elements that has 
been concluded from definitions, scientific viewpoints and author observation.  In second section, design data collection 
(questionnaire). Also was used AHP technique. This technique reduces complex decisions into a number of simple 
comparisons and ratings; and extracting results not only helps the analyst to make the best decision, but also provides a 
clear rationale to choose. Analytic hierarchy process aims to identify preferred options and also determine rank of 
alternatives by taking into account all decision criteria [15]. Analytic hierarchy process is an effective and operational 
approach which is able to consider unstructured and complex decisions. At finally, would be proposed ranking of 
Biophilic components in order to achieving sustainable neighborhood in Mashhad metropolitan. 
 
Figure 1. The research method 




3. Literature Review 
3.1. Biophilic Concept   
The Biophilia hypothesis developed by Edward Wilson and Stephen Kellert. It emerged through Conversation 
between many urban theoreticians, architectures and the researches that working about green cities or sustainable city. 
In deed this approach is proposed in continuing sustainable development [9]. In 2008 is published " Biophilic Design: 
The Theory, Science and Practice of Bringing Buildings to Life [16]. On the other hand, Timothy Beatley, who also 
contributed a chapter to Biophilic Design published his book Biophilic cities, Integrating Nature into Urban Design and 
Planning in 2011to expand the concept of Biophilic design beyond the field of architecture and Individual  structures,  
buildings and sites to cities and the many  diverse professions and Urban design, planning and development. 
Beatley  proposes a number of indicators for what  might  constitute a Biophilic city, which include considerations  
for the amount of green space within a city;  how accessible this is the types of green space that might be included  the 
existence of organizations and activities that encourage contact with nature  [9]. 
Forms of nature, or "Biophilic elements", are able to be classified into a taxonomy related to the scale. The level of 
a building, street, and city.  
- Building scale elements are those that can be integrated onto, into and around a building, and are generally assumed 
to be limited to an individual property parcel. 
- Street scale elements are those integrated into and alongside streets, roads and sidewalks, and parcel-sized blocks 
of land (for example vacant blocks of land within a residential suburb). 
- City scale Biophilic elements are larger size and likely to be fewer in number. These are not integrated into the 
urban fabric in the way that building or street scale elements are, and are instead large areas of vegetated space or 
open water within the city. 
Prior studies have tended to explore the impact of greenery in actual stores, window displays, shopping districts, and 
enclosed malls on shopper emotions, attitudes [17], feelings of arousal and pleasure [18], and well-being [19]. But in 
current years, researchers believe Biophilic city as a green city, a city with abundant nature and natural systems that are 
visible and accessible to urbanites. It is not only about physical conditions and urban design (parks, green features, urban 
wildlife, and walkable environments), but also about the spirit of a place [20]. Biophilic store design may offer an 
explanation for the increasingly popularity of lifestyle centers, despite the decline of traditional malls, including regional 
and super-regional centers [21, 22]. The goal of Biophilic urbanism is to ameliorate the contemporary urban disconnect 
with nature, making the experience of the natural world a more integral part of ordinary city life [23]. 
In 2012, Reeve has been proposed taxonomy of Biophilic elements in three levels. The features of building space 
scale, are many installations, small in size, retrofit possible, high technical requirement, private and public property. 
Also, the features of street level are many installations, small-med in size, retrofit possible, public land, high technical 
requirements and the feature of city scales are few installations, large in size, retrofit difficult, low technical requirement, 
public land (Table 1) [24]. 
Table 1. Taxonomy of Biophilic elements [24] 
Scales of Biophilic 
concept 
forms of Biophilic concept based on their scale Taxonomy of Biophilic elements 
Building scale 
City parks, linear green space, urban agriculture, 
urban waterway 
many installations, small in size, retrofit possible, high technical 
requirement, private and public property 
Street scale Pocket parks, street integrated vegetation 
many installations, small-med in size, retrofit possible, public 
land, high technical requirements 
City scale 
Green roofs, green walls, shade trees, vegetation 
around building 
are few installations, large in size, retrofit difficult, low technical 
requirement, public land 
Table 2 has been shown Summary of biophilic design elements at the building, neighborhood and city scale that has 











 Table 2. Summary of Biophilic design elements 








- May be accessible or inaccessible 
- 'Extensive': Soil up to 200mm with ground cover vegetation 
- Intensive': Soil deeper than 200mm and larger vegetation 
- Elevated landscapes: 600mm or greater substrate depth, support a wide range of vegetation, and 
create a new ground plane. 
- Many green roof technologies and systems exist 
Green wall 
- Potential sites include buildings, walls and other infrastructure, such roadside barriers. 
- Can include systems with substrate, or without 
- Directly attached to building wall, or to a parallel scaffold. 
- Many green wall technologies and techniques 
Shade trees 
- Shade trees lining buildings and infrastructure 
- May use deciduous or evergreen species 





- Small sized parks integrated into urban areas 




- Rain gardens, bio-swales, tree pits and grates, curb extensions, and vegetation features integrated 
into &   directly adjacent streets 
- Verge strip gardens 
- Vegetated traffic features such as roundabouts, traffic calming extensions or center islands 
- Tree lined boulevards 






- Large city parks 
- 'Green wedges and city forests 
- Large nature reserves 
- Green rings around, and within cities 
Green walls 
- Greenways 
- Biodiversity corridors 
- Riparian zones along rivers and other waterways  Vegetated buffers along highways and other 
transport 
- infrastructure traversing the city 
Shade trees 
- Community gardens 
- City farms 




- Rivers, streams and creeks 
- Natural and constructed wetlands 
- Ponds and lakes 
- Mangroves in riparian zones 
There are definitions and characterize about Biophilic concept in different cities.  On the other hand, many scientific 
have been done research in countries such as Australian, American and Europa. Also, has been proposed characterize 
according to their context. The six cities are pioneer in Biophilic approach. These include: Toronto, Canada; Portland, 
U.S.A.; Chicago, U.S.A.; Berlin, Germany; Freiburg, Germany; and Singapore. Table 3 show Biophilic elements in 
mentioned cities.  
Table 3. Biophilic elements in six cities in world [12] 
Biophilic cities Biophilic elements 
Toronto, Canada Green roof 
Portland, U.S.A. Green streets and green roofs 
Chicago, U.S.A. Green roofs, parkland, street trees, building landscaping 
Berlin, Germany Parks, spontaneous , vegetation, building integrated vegetation, tree lined streets 
Freiburg, Germany 
Compact green  wedges, storm water infrastructure, vegetated 
Tram tracks 
Singapore Vegetated roadsides, building landscaping,  sky rise greenery,  nature reserves 
Based on studied Biophilic elements and different scientific ideas, in order are classified criteria in five sections.  
They include:    
- Bio mimicry 
- Prospect 





- Sense of playfulness (Vitality) 
- Enigmatic 
 
Figure 2. Elements framework classifications to be used for assessing Biophilic neighborhood 
Their topic classification was used in this study as they categorized all the themes of all Biophilic neighborhood 
assessment systems into 15 pattern as shown in Figure 3.  
 
Figure 3. Criteria and patterns of Biophilic neighborhood assessment 




Recent literature on the subject confirms the need for integrating aspects of nature into urban environments. Biophilic 
urbanism is emerging as a planning and design approach for holistic improvement of urban spaces with combined focus 
on physical setting, urban design, lifestyle as well as attitudes and experiences [25]. If urban development does not 
increase the presence of nature, overcoming past or ongoing depletion and damage to nature, the natural life support 
system will eventually collapse [26]. 
4. Results and Discussions 
 4.1. AHP Method  
AHP is a method allowing individuals or groups to make complex decisions [27]. The first step in an AHP analysis 
is to build a hierarchy for the decision. This is also called decision modelling and it simply consists of building a 
hierarchy to analyse the decision (Figure 4).  
 
Figure 4. Hierarchy of criteria 
Therefore, the second step in the AHP process is to derive the relative priorities (weights) for the criteria. It is called 
relative due to obtaining criteria priorities that are measured with respect to each other as we will see in the following 
discussion. Clearly, the importance or weight of each criterion will be different and because of this, we first are required 
to derive by pairwise comparisons the relative priority of each criterion with respect to each of the others using a 
numerical scale for comparison developed by Saaty [15] .Table 4 to 9 show comparison between (weighted) between 
criteria and sub criteria. Also, for comparison (weighting of patterns) between criteria has been interviewed urban 
planner, urban designer and architectures.   
 Table 4. Comparison between criteria 
Weight criteria Weight vector Enigmatic Sense of playfulness Biodiversity Bio mimicry Prospect criteria 
0.07 0.52 3 1.3 1.5 1.5 1 Prospect 
0.36 2.6 9 3 1 1 5 Bio mimicry 
0.36 2.6 9 3 1 1 5 Biodiversity 
0.16 1.18 7 1 1.3 1.3 3 Sense of playfulness 
0.03 0.22 1 1.7 1.9 1.9 1.3 Enigmatic 





Figure 5. The weighted main criteria 
At first compared between main criteria. The main criteria are prospect, bio mimicry, biodiversity, sense of 
playfulness and enigmatic. Based on Table 4 the maximum weight of criteria are bio mimicry and biodiversity (0.36) 
and the minimum weigh is 0.03 as enigmatic.  
Table 5. Comparison (weighted) between bio mimicry patterns  
 
Figure 6. The weighted Bio mimicry criteria 
According Table 5 the bio mimicry have three criteria. The maximum score between criteria is fractal characteristics 
with 0.62 score.  
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0.10 0.4 1.5 1.3 1 Design derived from nature 
0.25 1 1.3 1 3 Use of natural patterns, forms and texture 









the field view 
Prospect 
0.64 2.75 7 3 1 
Brightness in the field 
view 
0.27 1.18 5 1 1.3 View corridors 
0.07 0.30 1 1.5 1.7 Sky line 





Figure 7. Comparison (weighted) between prospect patterns 
Prospect criteria divided to three sub criteria. The criteria are brightness in the field view, view corridors, sky line. 
The best score is 0.64 as "brightness in the field view.  





Outdoor natural area with 
rich plants and animals 
Windows designed and  placed 
to incorporative nature views 
Varied plants 
indoor and building 
Biodiversity 
0.08 0.36 1.7 1.3 1 
Varied plants indoor and 
building 
0.18 0.84 1.5 1 3 
Windows designed and  placed 
to incorporative nature views 
0.73 3.27 1 5 7 
Outdoor natural area with rich 
plants and animals 
 
Figure 8. Comparison (weighted) between Biodiversity patterns 
Table 7 shows Biodiversity criteria, there are three sub criteria. The Outdoor natural area with rich plants and animals 
is the most important between other criteria with 0.73 score (Table 7). 









Incorporation of décor 
and natural element 
Sense of playfulness 
0.06 0.30 1.7 1.5 1 
Incorporation of décor and 
natural element 
0.21 1 1.5 1 5 Moving water 
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Figure 9. Comparison (weighted) between Senses of playfulness patterns 
Table 8 shows Sense of playfulness criteria, there are three sub criteria. The Outdoor Symbolic form of water is the 
most important between other criteria with 0.71 score (Table 7). 
Table 9. Comparison (weighted) between Enigmatic patterns  
 
Figure 10. Comparison (weighted) between Enigmatic patterns 
Table 9 shows Enigmatic criteria. There are three criteria. Based on Table 9 the Discovered complexity criteria is the 
most important sub criteria. 
Figure 11 shows weight of criteria and patterns.  In order to ranking of criteria, should be multiplied weight of 
criterion to other criterion weights. At finally, we reach final weight of criteria for achieving principles of Biophilic 
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0.73 3.27 7 5 1 Discovered complexity 
0.18 0.84 3 1 1.5 
Information richness that 
encourage Curiosity 
0.08 0.36 1 1.3 1.7 
Curvilinear surface that 
gradually information to view 




Figure 11. Weight of criteria and patterns 
In addition, Table 10 shows the results of final weight for each criteria and their patterns. According to results, 
biodiversity criteria is the highest score between other criteria (0.356 score). It important principle for achieving 
Biophilic neighborhood in Iran. The patterns of biodiversity are varied plants indoor and building, Windows designed 
and placed to incorporative, Outdoor natural area with rich plants and animals. The bi mimicry criteria is second 
principle in order to achieving sustainable neighborhood by 0.349 score. Other criteria Such as sense of playfulness, 
prospect, enigmatic are important for achieving Biophilic neighborhood. Table 10, shows the Final Weight of criteria 
and patterns in the performance of designing based on Biophilic principles.  
Table 10. Final Weight of criteria and patterns in the performance of designing based on Biophilic principles 




























Figure 12. Final score of Biophilic criteria of Biophilic neighborhood 
5. Conclusion 
In current years, several empirical studies recording user preferences have been done to uncover the advantages of 
natural environments, and environments mimicking their geometrical qualities. The importance of urban green spaces 
and urban forests is increasing worldwide because of the expansion of urban land fuelled by urbanization. The provision 
of parks and green spaces in urban areas make a vital contribution to the quality of urban life. Nature is beneficial for 
human beings in various ways, people in cities do not get chance to have intimate contact with nature. Realizing the 
importance of nature in human life, theories and researches associated with Biophilia argue that we need to re-imagine 
cities as “Biophilic Cities” [29]. 
Cities around the world are growing rapidly in size and number, as they provide unprecedented economic and social 
opportunities. The importance of both the scale and density of cities in creating these opportunities is now well 
understood [30, 31]. 
The main purpose of this research is exploring principles of Biophilic elements in order to achieving sustainable 
neighborhood that it is adapted by Iran conditions. In this paper, five criteria was analyzed. They criteria are biodiversity, 
bio mimicry, prospect, sense of playfulness, enigmatic. Also was analyzed 15 patterns about this field. Findings show, 
the biodiversity very important in order to achieving Biophilic neighborhood. Bio mimicry is second factor in order to 
achieving sustainable neighborhood. 
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